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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To judge the occurrence of 
failures such as breakage of a wire, etc., from cracking of 
an overcoat film by forming on a packaging resin an 
overcoat film which is harder than the packaging resin 
and whose linear expansion coefficient is almost the 
same as that thereof. 

SOLUTION: A semiconductor device 1 is formed by 
coating a thin overcoat film 15 on a packaging resin 14 
covering a chip 12 and a wire 13 on a substrate 11. The 
film 15 is formed of such a material that is harder than 
the resin 14 and has almost the same linear expansion 
coefficient as that of the resin 14. When an outer stress 
is applied to the device 1 from the upper side of the film 
15 f the film 15 and the resin thereunder are deformed, 
for example, the wire 13 is disconnected and cracks are 
generated in the film 15. Therefore, in case where any 
disconnection failure occurs in the wire 13 of the 
shipped device 1 , it can be estimated that the 
disconnection failure is caused by the outer stress which 
is applied after shipping, if there are any cracks in the film 15 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate A chip by which die bonding was carried out on said substrate Closure 
resin to which a conductor which connects a semiconductor device formed in a surface side of 
said chip and a terminal on said surface of a substrate, and said chip and said conductor were 
applied on said substrate in the state of the wrap It is the semiconductor device equipped with 
the above, and is characterized by coming to apply an overcoat film of the shape of a thin film 
which consists of the quality of the material which has a coefficient of linear expansion [ harder 
than said closure resin and ] comparable as the closure resin concerned on the closure resin 
concerned. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor 
device which comes to carry out bare chip mounting of the chip with which the semiconductor 
device was formed on a substrate. 
[0002] 

[Description of the Prior Art] The semiconductor device with which the mounting method called 
COB (CHip On Board) was given is equipped with the closure resin 14 to which the wire 13 
which is the conductor which connects the semiconductor device (not shown) of the chip 12 by 
which die bonding was carried out on the substrate 1 1, and this chip 12 surface, and the terminal 
(not shown) of the substrate 11 above-mentioned surface, and a chip 12 and a wire 13 were 
applied on the substrate 1 1 in the state of the wrap as shown in drawing 3 (1). 
[0003] The above-mentioned closure resin 14 is for securing the moisture resistance of a 
semiconductor device 2. And generally the material which constitutes this closure resin 14 has a 
value with that large coefficient of linear expansion as compared with the charge of a principal 
member which constitutes a substrate 1 1 and a chip 1 2. Then, it has prevented that stress (it is 
hereafter described as internal stress) arises in the interface of a chip 1 2 and a substrate 1 1 , 
and closure resin 14 by the difference in the above-mentioned coefficient of linear expansion by 
choosing the material which has flexibility as a material which constitutes closure resin 14, and 
can maintain a configuration. 

[0004] For this reason, as shown in drawin g 3 (2), the above-mentioned closure resin 14 is 
greatly distorted from the outside to the stress (it is hereafter described as external force) A 
applied mechanically. And when closure resin 14 is distorted, a defect whom stress joins the wire 
13 and chip 12 by which the closure is carried out into this closure resin 14, and this becomes a 
cause, for example, a wire 13 disconnects may occur. So, cautions are urged to the user who 
uses the above-mentioned semiconductor device 2 that closure resin 14 cannot be touched. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if this external force is removed as shown 
in drawing 4 even if external force is applied to closure resin as mentioned above, the 
configuration of closure resin 14 will be restored to the configuration before external force is 
applied. Even if a defect whom the result 13, for example, a wire, disconnects occurred, it could 
not judge whether it was a thing resulting from the internal stress produced by that it is the thing 
or the heat history to which it originates in the above-mentioned external force (A), and the 
whereabouts of responsibility to failure of a product was not able to be clarified. For this reason, 
the measures which put a semiconductor device 2 into a case and prevent from touching closure 
resin 14 directly are also taken. However, this becomes the factor which makes cost increase 
sharply. 
[0006] 

[Means for Solving the Problem] Then, a chip with which die bonding of the semiconductor 
device of this invention was carried out a substrate and on this substrate, In a semiconductor 
device equipped with closure resin to which a conductor was applied on the above-mentioned 
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substrate in the state of the wrap a conductor and the above-mentioned chip which connect a 
semiconductor device on this surface of a chip, and a terminal on the above-mentioned surface 
of a substrate, and the above — It is making into above-mentioned The means for solving a 
technical problem coming to apply an overcoat film of the shape of a thin film which consists of 
the quality of the material which has a coefficient of linear expansion [ harder than the above- 
mentioned closure resin and ] comparable as the closure resin concerned on the closure resin 
concerned. 

[0007] In a semiconductor device of the above-mentioned configuration, an overcoat film is 
applied on closure resin. For this reason, if external force is added to closure resin or an 
overcoat film, only the amount with same closure resin and overcoat film will be distorted. Under 
the present circumstances, since the overcoat film is harder than closure resin, a crack arises 
on an overcoat film ahead of closure resin to the above-mentioned distortion. However, since it 
consists of the quality of the material which has coefficient of linear expansion with comparable 
closure resin and overcoat film, between closure resin and an overcoat film, it is hard to generate 
internal stress by thermal change, and a crack by internal stress is not generated on an overcoat 
film. For this reason, the above-mentioned crack becomes proof that external force was added 
to closure resin or an overcoat film. 
[0008] 

[Embodiment of the Invention] Drawing 1 is drawing which ** the semiconductor device of the 
operation gestalt of this invention, and explains the operation gestalt of this invention first based 
on this drawing 1 . In addition, it explains by giving the same sign to the same component as the 
former. 

[0009] As shown in drawing 1 , about the chip 12 and wire 13 on a substrate 1 1, a semiconductor 
device 1 applies the thin film-like overcoat film 15 on wrap closure resin 14, and becomes. In the 
condition of having applied, the thing of closure resin 14 and the overcoat film 15 is been and 
changed into the condition of having stuck. The above-mentioned substrate 1 1 consists of a 
ceramic, and it has a coefficient of linear expansion comparable as the charge of a principal 
member which constitutes a chip 12. Moreover, the terminal (not shown) is formed in the field in 
which the chip 12 of a substrate 1 1 is laid. 

[0010] And a semiconductor device (not shown) is formed in the surface side, and a chip 12 
comes to form membranes a passivation film on a semiconductor device forming face further. Die 
bonding of this chip 12 is carried out on the substrate 1 1 concerned in the condition of having 
made the rear-face side of an element forming face countering a substrate 1 1. Moreover, a wire 

13 consists of a gold streak and becomes the conductor which connects the above-mentioned 
semiconductor device of the chip 1 2 surface, and the above-mentioned terminal of the substrate 
1 1 surface. 

[0011] Furthermore, the above-mentioned closure resin 14 has silicone rubber, silicon 
polymerization epoxy material, or flexibility like other synthetic rubber, and elastic deformation is 
possible for it and it consists of a material which has the moisture proof effect. The coat of this 
closure resin 14 is carried out on a substrate 1 1 for example, by the potting method. 
[0012] And the above-mentioned overcoat film 15 is the thing of the shape of a thin film which 
consists of the quality of the material which has a coefficient of linear expansion [ harder than 
closure resin 14 and ] comparable as the closure resin 14 concerned. Here, when closure resin 

14 and the overcoat film 15 are distorted to the degree with which a damage joins a wire 13 
according to external force at least, although a crack does not arise to closure resin 14, let 
hardness of the overcoat film 15 be the degree which a crack produces at the overcoat film 15 
concerned. Moreover, let coefficient of linear expansion of the overcoat film 15 be the value 
which is the degree which a crack does not produce on the overcoat film 15 concerned with the 
temperature hysteresis for example, at the time of substrate mounting, and the internal stress 
specifically produced by the about -50-+220~degree C temperature change. Furthermore, the 
thickness of the overcoat film 15 is set as 0.2 micrometers or less as an example so that a crack 
may tend to enter according to the above-mentioned external force. 

[0013] As a material which has the above quality of the materials, there are epoxy material, a 
charge of lacquering, acetic-acid system resin, an enamel system coating, etc. If it has the 
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quality of the material with which the above-mentioned conditions other than these are filled, it 
will be usable as a material which constitutes the overcoat film 15, and the coat of such a 
material or this becoming overcoat film 15 will be carried out on closure resin 14 by methods, 
such as the potting method and print processes. 

[0014] In the semiconductor device 1 constituted as mentioned above, if external force A is 
applied from on the overcoat film 15 for example, as shown in drawin g 2 (1), the overcoat film 15 
concerned and the closure resin 14 under this will be distorted. And if this amount of distortion 
is large, a damage will join the wire 13 and chip 12 by which the closure is carried out into 
closure resin 14, and this will become a cause, for example, a wire 13 will be disconnected. 
Furthermore, Crack a arises on the overcoat film 1 5 according to this external force A. Then, if 
the above-mentioned external force (A) is removed as shown in drawing 2 (2), closure resin 14 
will be restored to the configuration before external force (A) is applied with the property in 
which the elastic deformation is possible, and the overcoat film 15 by which adhesion spreading 
was carried out at closure resin 14 will also be restored to the configuration before external 
force (A) is applied with this. However, Crack a is left behind to the overcoat film 15. 
[001 5] When the semiconductor device 1 shipped, for example starts a poor open circuit of a 
wire 13 from the above thing, it inspects, and if there is a crack a, it can be presumed to be what 
is depended on the external force applied after this poor open circuit shipping whether Crack a is 
in the above-mentioned overcoat film 1 5. 

[0016] Moreover, since adhesion spreading of the overcoat film 15 is carried out at closure resin 
14, also when direct external force is added to closure resin 14, distortion arises on the overcoat 
film 1 5. For this reason, the same presumption as the above can be performed. Therefore, there 
is no wrap necessity for 15 overcoat film about the whole surface on closure resin 14, for 
example, it may apply the overcoat film 15 to various marking. Furthermore, as compared with 
the conventional example which carried out the coat only of the closure resin 14 on the 
substrate 1 1 , the amount of distortion of the closure resin 1 4 to the magnitude of the external 
force which joins closure resin 14 or the overcoat film 15 is stopped small. For this reason, as 
compared with the conventional example, there is an effect which reduces the damages added to 
a chip 12 and a wire 13 according to the above-mentioned external force. In addition, you may 
make it cover the whole surface of closure resin 14 by the overcoat film 15. 
[0017] 

[Effect of the Invention] As explained above, when external force joins an overcoat film or 
closure resin by having made the overcoat film which consists of the quality of the material 
which has a coefficient of linear expansion [ harder than the closure resin concerned and ] 
comparable as the closure resin concerned apply on the closure resin which closes the chip by 
which die bonding was carried out on the substrate according to the semiconductor device of 
this invention, the overcoat film concerned can be made to generate a crack as the proof. For 
this reason, it enables a defect [ like / the wire piece generated after shipment ] to judge 
whether it is a thing resulting from external force. It follows, for example, the analysis of the 
mechanism of pair Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. becomes easy at 
failure like the above-mentioned wire piece. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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